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(54) PRODUCTION OF POLYPEPTIDE 

(57) Abstract: 

PURPOSE: To obtain a polypeptide, having inducing 
activities for plasminogen activators and useful for 
prevention or treatment, etc., of cardiac infarction and 
thrombosis by producing an N-half fragment and a C-half 
fragment of a human midkine polypeptide and then 
coupling both the fragments. 

CONSTITUTION: This method for producing a human 
midkine (MK) polypeptide comprises dividedly 
synthesizing a peptide comprising 121 amino acids into 
13 fragments (1-11), (12-22), (23-31), (32-40), (41-51), 
(52-59), (60-70), (71-77), (78-83), (84-93), (94-103), 
(104-112) and (113-121) in chemically synthesizing the 
human MK polypeptide according to a liquid-phase 
synthetic method, dividing the resultant 13 fragments into 
two groups of the N side and C side, individually 
producing an N-half (1-59) fragment and a C-half 
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(60-121) fragment and coupling both the fragments. The 
resultant polypeptide has neurite extending actions, 
inducing activities for plasminogen activators and heparin 
binding activities and is useful for prevention and 
treatment, etc., of cardiac infarction, thrombosis, etc. 
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[B»*Bll thv^K^y (MK) tfy^^H 
*ft**rt-r*fcfcfcoT, N-ha 1 f (1-5 9) 
WK-^C-ha 1 f (60-1 2 1) »tfi:*HB*|c« 

[ft*S2] fc h^WthD7^y*y^fKO 
C-h a If (6 7-1 0 9) »;t<0»3i«fc o 

[000 1] 

\zm-rz>tfys<-7^h\ ^j-t h^s/K*^^ (mk) 

[0 0 0 2] 

It, v^^ft^MK^y^f K (Ka d oma t s 
u, K. , et a 1 . : B i o c h e m. Bioph 
ys. Res. Commun. (BBRC) , 151 . 
1312 (1988) ^i^Tomomu r a . M. , 
et a 1 . : J . Biol. Che m. , 2 6 5 . 1 
0 7 6 5 (1 9 9 0)) *5<fct5fc fS^MK^y^/f 
K (HWT5-9 1 8 8 0) OTltt^o 
[0 0 0 3] *VXMK&W1^m<D§tff&&TmiB&Z 
jBilfto 2 oofitt«r}So#g**B? t*5 r i , * 

vYX-ii/ (MK) -3££5Hfc. * S A/. #atco*^*> 
; £ft#f§6 5^Jg 1 2-S§\ 1494 — 1504 
1, 1 9 9 3¥l2^ e «B¥6-1 7 2 2 1 8) c 

[0 0 0 4] *fcMKfc:5l#ttvv-cMK4: 5 0%<DT 5 
/#cffill]tk5r : #i~<5 hepar inbinding g 
rowth associated molecule 

(HB-GAM) (Merenmies, J. & Ra 
uvala, H. :J. Biol. Chem. , 2 6 
jL 16721-1672 4, ( 1 9 9 0 ) ) £>5 VMS 
/W^hnf N A pleiotrophin (PT 
N) (Li, Y. -S. , Mi lner, P. G. , G 
hauhan, A. K. , Watson, M. A. , H 
offman, R. M. , Kodner, C. M. , M 
ilbrandt, J., & Deuel, T. F. : 
Science, 2 50. 1690-1694, (19 
9 0) ) , *fcMKi:6 5%or^yK«lRH4Sr*"fS 
retinoic acid— induced hep 
arin binding protein (R I — H 
B) (Urios et a 1 . , BBRC, 175, 
617-624 (1991) ) k WWt5$H^*#jL£ 



(2) W8-7 3 4 9 8 

2 

*k MK7 7 o-^y^f k m&m i-jr-ts^ 

<DX&Z>Zk&, t>i>*oX%1t 0 H B — G AM/ PTN 

Sr^T-rsr 4:dS«*Stb-CV>5 (Rauvala, 
H. , EMBO J. , _8> 2 9 3 3-2 9 4 1 (1 9 
89) , Wei lenstein, A. et a 1 . , 
J. Biol. Chem. , 2 6 7 , 2582-258 
7 (1992), Courty, J. etal. BBR 
C, 1 8 0 , 145-151 (1990) ) 0 
10 [0 0 0 5] *3Bffitfeli4fcMK*y^? : Ks PT 

N/Ky^fK4^MK7r^ y — ^«-rs#y^^ 

»«¥6-l 7 1 3 7 7) 0 

[0 0 0 6] 

[«was«BfcL«fc5 t-r^^MJ MK77 $ y— asy^ 

fc«>^}**»«. »«ftiflii*5V^rj|ia*l(l*DNASrffl 
V^®>B^X^#ft"e. MK. PTNSrKJfrrSCi: 

o*S:dsj!J# $ fix v ^ 0 

[0 0 0 7] 

Sfti&KiiS. #»^^:#<o^^^fe3&sftIfe^^Tv^S• WcB 
30 ^<#-<7 p ?-K(04H 1 *ds*#<4 9T$y»»dsi o 0 

So 

[0 0 0 8] H*B«fet?W:. #T 5 S K^W^SlSS: S» 

40 »»ft^SrtoTV^5o 

[0 0 0 9] ^rOfltfts&^feaeSf^J;?^^*©*:* 

<£>ir ^ >- h i*«;&X ^;®10 flffi«K:& S J: 5 Ki» 

[00 10] iti^^tiasmt^fc^Cii 
50 ^>h^*>S^TO # B'IBSS:«ttU*dSfe N C*«gfc: 
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o^utf^ft^fiMSgi: Lt73it^x^r;v (Pa 
c) o^^^^^^h^^aa^lK^, 

DMF, HOB t Kn^^/MJT/- 
/W ^fiFftT»cT***^/v*^-f S K (WS C I ) £r 

jK (3 : l) d«Av\ ^LtrotlfWv^? 
A (3 0S1) (5 0eq) «r/Bwc£i&*K 

iS-Ttt tt C jfc«S<£> 7xtV^x ^ 7VH43PS K#J0T $ 

fcfBJB^ftV^H*, DMF^NMP (N-^9vH?u 

y >-«>«Ftt. HOB t #ftTWS C I s *fl&JV<OW& 
it HOOBt (3, 4-^tKn-3-tKn^- 

4-*-*y-i, 2, 3 — ^/byr^y) #&t\ 

WS C I 

(3:1) WOOB tSSTWSC I ~C*§1^£it£C 

r/^Ktt, «*:7Wfc;** (hf) -e^r^y^a 

S^UfflV^Acm (7th7^ K*9vV) 
it5^im«. «^AcraSi«OM 

BftSSJxfc-^^KSrJiattBu f f e r ^-caNtR* 

**rr s * y £>n$o 

[0013] a±©**Srfflv^TS*HKWlc:«-r± 5 ftfc 
[0 0 14] t hMK^^cfct^ 

9 3, 6 0-7 0, 4 1 -5 1, 1 2 - 2 2*5 «fctM - 
ffi<§«& (i^n/i^ ^^/hy yjvHr*^9 J~ >v) 
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[0015] N-ha 1 f (1 - 5 5) &£T$C-h a 
If (6 0-1 2 1) 0^tt«-fe^>-hSrC«8J;!) 
JHRSB-^Sii'Sr iCiiiffftofc, U*>L£«>»&K 
JfiWlRfc: fc*«P*^BgH*s^ C/Co 8 4-9 3^94- 
1 2 l&SVMai 2-22^ 2 3-5 9<Dti£&l#Ztit> 

10 fc 0 ft^O 1-59H0-121 ©«t-&t>ra«*t>* 
#?;£<£>3&V^DMSO (^^f;M^*^rVK) Mfc>Fi§ 

[00161 »{)jxfcftlS©ov^N-h a 1 f (1 
-59) , C-hal f (60-121) *5<fctffc: h ^ 
v F*^fy (1-12 1) *»asi?5 0HF#yaL-t*t 
-Ptb (6Acm). (4Acm). (lOAcm) CO A 
o^/f Ki:Uc 0 r*tbSrtt»7k«ffl!abT. Ac 

mM E DTA, 2M (NHi ) » SOi #ft<£>5 0 m 
MBiT^-^A (pH7. 7) ©buffer^ 
ttlTclO^v^f t^^^^f FMLT 1 : 1 
0:100 <Dp\^M?L 5 *CT??T* 5 £. t 3&*EBft# t 
teZ^hfrfr^fCo K±©J:5l-N-ha If, C-h 
al ft MvlK^^^tm^o P^SIicL 
C-h a 1 f PTN^f TO^iMt^r k» 

[0 0 17] ^(OJ:5^tt^ftf^Ltfc hMK 

ISttW^r^fflb^^to $tMK, PTN 
4ifMM^C-ha 1 fUr^f-KC^Jib** 

[0 0 18] KT*38MSriaKW. SOfeWISrfcoT. 35 
[0 0 19] 

40 immm] 

t hSh-M i d k i n e <D^J$ 

«»^<^ K (1-12 1) <D&&\*T ^/Sl21i 
ft-S^y^ KSr*ffift^TBI 1 ** <fct«S 2 K^i" J; 
13^@0^^^^^h (1-11) (12-2 

2) (2 3-3 1) (3 2-4 0) (4 1 -5 1) (5 
2-5 9) (6 0-7 0) (7 1 -7 7) (7 8-8 

3) (84-9 3) (9 4-1 0 3) (1 0 4-1 1 
2) (113-121) fciM&k ^jSLfc, 

50 yh^SiiTLC, HPLC, 7^/^tf(a 9f6 
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mi^ito rO^N-ha 1 f (1-59) [ hMK-N 
ilSto ] iC-hal f (60-121 [hMK-C 
iPM". ] *«*^S-<<-?:*tWC*3&»6J(BWI8-&U 

±XWSC I /HOB tS^MWSC I/HOOB t 
«fc«rfl§V\fc 0 (WSCI : l-ethyl-3, (3- 
dimethylaminopropyl) — carb 
odi imide, HOB t : 1-hydr oxybe 
nzotriazole, HOOBt : 3, 4 — dih 
ydro — 3 — hydroxy — 4 — oxo — 1, 2 , 
3 — benzotr iaz ine) 0 

[00201 r^/i<z)NStJBo cS-csm 

yKliftlS^f^^Msp (OcHex) , G 
lu (OcHex), Ser (Bzl), Thr (Bz 
1), Lys (C1Z), Arg (Tos), Tyr 
(BrZ), Trp (For), ^UCy s <D%m& 

^tAcmS^fflV^Co ^(OftfeC^SS^^B z 1 

it 0 (CH ex: cyclohexyl) , (Bzl : 
benzyl) , (C 1 Z : z — chlorobenz 
yloxycarbonyl) , (Tos : syl) , 
(BrZ: 2 — bromobenzyl oxycarb 
onyl) , For (formyl) , Acm (ace 
t ami dome t hy 1) , (Pac:Phenac 
yl ester ) 0 

[00 2 11 fkm^^ K (1-121) 3 g &H i g 
h-HF (HF/An i 8 0 1=9/1, 0—-5 l C, 
1 h) -eftV^Low-HF (HF/Bu t a n e d i 
tiol=7/3, 0 5^, 3 0min) tMl 

i. 9 & <Dmm&$:mz- 0 ~<omM&i. 9gMPL 

Ci£*B^n^ h^;7^~ (YMC-ODS^7A N 3 
0 X 2 50mm) XftWcVlto ^St^^^O. 1%TF 
Air^CHa CNMtO. 1 %T F A;4<£r/8V\ C 

h 3 cNigai o%frb6 o%^(oi i o^— mm 

<fejgafc ^2 0ml /mi n. ^^AlSliiltl 

[0 0 2 2] CHs CNM3 0-3 2. 2%<Dmft% 
^JES*g«^^bT4 2 Omg^^f KS: 
-04 2 Omg^^f KSrCMir/Vn— ^cD>< 
h^^^^— (3. 7xi7cm) 
Als tar t ing bufferO. 2 MA c ON 
Hi + 3 MU rea (pH5) , limitingbu 
fferO. 7MAcONH 4 +3MUr e a (pH 

6) #1. 2 5 L<D^—mm^m^'cmm^it 0 is 

gfo^HO. 4 8-0. 5 3Mm.M8tWifr (5 6* 

^^»7A (YMC-ODS, 3 0 X 2 5 0mm) 

[0 0 2 3] ftf^^I^Bf^(C(i0. l%TFAm 
CH 3 CN^itO. l%TFA7k£r/Bv\ CH 3 CN 



(4) 1$S¥8-7 3 4 9 8 
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mmi 4%^^ 4 4 1 10^-JgS^JSHfc, 

»j$ 2 0ml /m i n s # 7 A*aSJ2^Tigfcfi L,1t 0 
CH 3 CNSS2 8. 5-2 9. 2 %<Dmft&M#>, U£ 
ffSlWeigtt 125mgO10Ac m-<^ K 

[0 0 2 4] r(DH90mg^0. SmM^f Kit 
mzt£Z>£?\H5 0%AcOHt^U »Acm 
SlctfCl. lSiMg (OAc) 2 £rJn;t^Si# 
B^T^M^2B#W^^fc 0 tOfAcmSMl 
10 X 3 0 SfO 2 — M ercaptoethanol SrJP 
X.$^>^2^ra^#S^ e &J&Wi$:G-2 5<DSfsU?> 
v-* bfvJ* (1. 15X73cm) tC&AU 5 
% A c OHtgffl U^^^ KO^^A^**£^ 
LT S H^^ K 6 5 m g ^r#fe 0 
[0 0 2 5] S H^^ K45mg (3. 4juM) £r 1 
mM EDTAi 2M (NH, ) ,SO< *5±tFGSH 
/GSSG (10 0/10) $rt^5 0niMAcON 
H t (pH7. 7) 3. 4 L (1X1 O^M 

Cone. ) 1:^15^4 0|B3&>#fflM?fco TFA 
20 "?pHSr3ttfcft, i2ffi^7^ (YMC-C4, 2 
0X 2 5 0 mm) i£i£AU HPLC2ffi^D-7 

(YMC-ODS^7^ 3 0 X 2 5 0mm) ~C 

[0 0 2 6]gIiM0. l%TFA^tfCH s C 
NffitLbO. l%TFA*«rJBV\ CH 3 CNSSl5 
%d»fe3 5%£~e<£>l 2 0#»— «A43Eafc. «£^2 0 
ml /mi n. *9^1«tiSat»»|ilbfc. CH 3 C 
NS8S2 9. 4-2 9. 8'%0>BB#«R«>, $£ffit*gm 
U5mg <Os<7?- KSrWfco 
30 [ 0 0 2 7 ] S S«r£*Bffittfttt* h 9 7^mm& 

*bh p LceM t 0 -^ kov^tm^w** j:t* 

fc 0 f *lfp^*fiS^S Lt jfftSH PLC ^>f ^ t 

t'7 y — «fii»»<otfea£"ct ? sr**.fco 

[0 0 2 8] &ftT $ y H»«HW8 ±tfl«»«f«t>l 
Hfit^JK — StL^o hMKfiODS^7A (4. 6x 
15 0mm) T«(C0. l%TFA^tfCH, C 
N**i:0. l%TFAMfflV\ CH«CN»«10 

%*»e>4 o%^w2 5ftm~mm^t£s siimi 

40 /min, *7Afia»5 0W»fflt*i: 1 4. 3m 
i n^mbfco 

[0 0 2 9] ; 1 3 2 4 1 . 2 [M + H] 

7$y»»Wfi;Asp7. 52 (8) , Thr9. 5 
1 (10), Ser2. 86 (3), Glull. 12 
(11), Glyl6. 00 (16), AlalO. 7 
3 (10), Cys9. 17 (10), Va 1 4. 87 
(5) , I lei. 83 (2) , Leul. 02 
(1), Tyr2. 01 (2), Phe3. 01 
(3), Lys23. 32 (23), Trp3. 86 
50 (4), Arg6. 90 (7), Pro5. 98 
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(6) . 

[0030] mmm 2 

hMK-N (N-ha 1 f) <D^j& 
hMKra«ffi:SI^^K5 0 OmgSrH i gh-HF, 
^<ti;Low-HFMSLWp3 4 0mg*r#fc o 3 
4 Omg^MCMt^u^W^y^nv 
77>f- (1. 3X9. 5cm) tcftA start 
ing bufferO. 2 MA c ONH* (pH 
5). limiting bufferl. OMAc O 
NH< (pH6) §6 0 0ml »K^EAft=-e* 

[0 0 3 1] 1 5 g-fo^pfLO. 34-0. 3 8MI 
iSSB^ (14*@^bl8*l) **«>**<DpH«: 
TFA^Tfcf*<Z>**a?*B;&7A (YMC-ODS, 3 
OX 2 5 0mm) l:ftAlt 0. l%TFA«r&tfC 
Hs CN»»i0. l%TFA*«rfl§V\ CH 3 CN8 
«1 5%^b4 5%^TOl 1 0 #¥-}t«<53Eifc, m 
I20ml/min, #9i*^fiiSffl^*ttibfc. C 
H 3 CN*g*2 8. 1-2 8. 9 %<Z>4MBSr*a?>«JE«l 
*S^, «»e»U7 0mg©6Acm^f KSft 

[0 0 3 2] hMKR«Acm^K5 0mgir5 0 
%AcOHt0. 5 mM^/f KiSffil-fcS «£ 9 
U BtBft»AcmS*2lSstbT 1 . l^i^Hg (OA 
c) ,SrJn*-**#H«T^ia'e2«Fm, *<^*Acm 
SElC^fbT 3 0 St^)2 -Me rcaptoethan 
ol$:M^?>l:2W#|IC G-2 5©£VV5» 
^Pi-e h^9^-f— (1. 15X73cm, 5%AcO 

K40mg*#fc o 
[0 0 3 31 S K 4 0 m g (6. 1 8 M) 
ImM EDTAt2M (NH.) 2 SOi^iU 5 
GSH/GSSG (10 0/10) Sr^fcSOmMA 
cONH, (pH7. 7) «)jB«K6 18ml (1X1 
O'MConc. ) ^*3&»b^a"C— ifed^Ja^fco T 
F A-CpH£3 £ bfc«»ffi<0*9AHPLCiS5ffi^ n 
^ Ytf^y 4— (YMC-ODS*7^ 3 0 X 2 5 0 
mm) -C$i«bfc. »««^tt0. l%TFA«r&t?C 
H 3 CN^fKi:0. l%TFA*SrfflV\ CH»CN* 

5 i o 4 o i 2 o ^-SS^Efc m 

j£2 0ml/min, fj 9 AfiftfcfcSfi-C*tti b^ e C 
H 3 CNigg2 9. 1 -2 5. 5%Oi5»Sr««)«JEj(| 
«»tthMK-Nl 5mg^ c 
[0 0 3 4] hMK-NliODS^77A (4. 6X15 

0 mm) T?*|K«|c: 0 - 1 %T F ASr&tf CH 8 CNg 
*i:0. l%TFAMfflv\ CH S CNM10%^ 

6 4 0%4"C©2 5»*-»ft*lBa«fe, 8E3filml/m 

1 n. *7A«aaii5 0 < C"C*ttli-5fc 1 3. 9m in 
fcjgfflbfc. Sffift*3J:tfS S)B^«iihMK^ 



(5) #ffi¥8-7 34 9 8 
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[0 0 3 5] K*##f{tt ; 6 4 7 0 . 4 [M + H] 
7^»»ffI;Asp2. 70 (3) , Thr2. 8 
8 (3), Ser2. 81 (3), Glu6. 08 
(6) , G 1 y 9. 0 0 (9) , A 1 a 3. 16 
(3), Cys5. 83 (6), Val2. 91 
(3), I 1 e 0. 9 4 (1) , P h e 2. 2 4 
10 (2), Lys9. 26 (9), Trp2. 78 

(3) , Arg4. 00 (4), Pro4. 08 

(4) . 

[oo3 6] mmms 

hMK-C (C-ha 1 f) <D&$L 
hMKRI«»a^^K5 0 0mg£rH i gh-HFfc 
<fcU*L ow-HF«.abfi»iS3 4 0mg*#t o 3 4 
0mg^iSrCMt^B^©-<tyJS»^B^h^7 
7 4— ( 1 ■ 3X9. 5cm) f^ftA b. s t a r t i 
ng bufferO. 2MAcONH< +3MUr e 
20 a (pH5), limiting bufferl. 0 
MAcONH* + 3M Urea (pH6) ^8 0 0m 

i (DW-mmnu^^mm b^ c 

[0 0 3 7] 2 0gfo^IL0. 3 8-0. 4 2M:K 
mmWift (3 8*1^64 2*1) &M#>, »pH 
£TFATTff^<0£*i£*B#^A (YMC-ODS, 
3 0X2 5 0mm) fciffiAbfco 0. l%TFA«rgtf 
CH, CNJSSiO. l%TFA*tffiV\ CH 3 CN 
SSl 5%^6 2 5%^ "Ceo 6 0 4^*— i(|fi4gBBffi. t& 
S20ml/min, iJ 9 AlSfi^Mffl bfc 0 C 
30 H 3 C N2tft 2 2. 0-24. 5 %<P5m*ft«>«JEE* 
««Ltl 1 0mg©4Acm^fK*# 

[0 0 3 8] hMKWA c m^zf'f- K110mgS:5 
0%AcOHt0. 5mM^f K*Wc45J:5t» 
^"eAcmSWUl. lSiOTg (OA 

c) 2 srjnx.. a*»HStT^ia-c 2 wac 

mSl-^ b"C 3 0 ^§ik<D 2— Mercaptoetha 
no 1 SrJPA.*e>lC2«pBBi6»#ffl*. G-2 5^M 
»^n-rh^57>f- (1. 1 5 X 7 3 c m, 5%Ac 

40 OHT^ffl) K©#»t«»l!|«»aiLtSH 
K 6 5 m g ^r#^o 
[0 0 3 9] SH^/f K6 5mg (9. 6^M) 
ImM E D T A £ 2 M (NH* ) , S ^it^GS 
H/GSSG (10 0/10) t^A/fi5 0mA Ac 
ONH* (pH7. 7) ^»Jg»»9 6 0ml (1X10 
^MConc. ) ^*d*bSia"C— 8fe!6*#aiffco TF 
A-CpH*r3 t bfcf63!ffl^ta^ h^^^^— (YMC 
-ODS^7A, 3 0 X 2 5 0mm) "C^^tbfc e ^gt 
f&tUSO. l%TFA*^tfCH» CNSffiJrO. 1% 

50 TFA*^fflV\ CH 3 CN»S12%H2 2%41? 
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(D6 0 5>3£— $gft43Efe, Om 1 /m i 

AMttStlflSlilLfco CH 3 CNSS2 5. 1-2 
5. 5%OB^«:A»tt£ESilBtt. K«l»Lt4 5m 

[00 4 0] hMK-CliODS^7A, (4. 6X1 
5 0mm) -C^H^tCO. l%TFA^tfCHj CN 
**fcO. l%TFA*tfflV\ CH, CN»flE10% 
frt>4 0%^W2 5$}*— »S4gffifiU iffiiSlml/ 
m i n. ^^Atlftt^ 5 O'C-C^ty-r^i: 1 3. 5m i 
n^ttlbfco a«feJ;^S SJg^ffif Sij:hMK(?) 
fcSEfcUp CTfifV\ S S j££^fl»;*£33R9 4: ra c-e 

[0 04 1] ; 6 7 8 9 . 9 [M + H] 

r$/»5)tff«; As p 4. 71 (5), Thr6. 5 
9 (6), Glu5. 04 (5), Gly7. 00 
(7), A 1 a 7. 2 6 (7), Cys3. 80 
(4) , Vail. 97 (2) , I 1 e 0. 88 

(1) , LeuO. 96 (1), Tyrl. 92 

(2) , PheO. 99 (1), Ly s 1 4. 00 (1 
4), TrpO. 87 (1), Arg2. 86 (3), 
P r o 1. 8 6 (2) o 

[0042] nmmA 

hMK (62-104) (C-half) <D^& 

(B o c strategy) Lfch 
MK (6 2-1 0 4) mm (Cy s«ffi:4Me B 

Kflfffil. 7gMF/p-Cresol/BDT=8 

0/5/15^0 5t, 1 hMt, #^>^ttK 

f P 700mg^»nvh^77^- (YMC-OD 
S#^A, 3 0 X 2 5 Omm) "CiMRUfco »HI*lCtt 
0. l%TFA«r&tfCH> CNMi 0. 1 %T F A 
zk«rflJV\ CHi CN»ai5%H3 5%4W10 
0^*— »fl[43iaifes I220ml/min % ^7^1 
SttSI-eSlHLfc. CH 3 CNM2 5. 3-2 6. 

[004 3] S H-<^ K60mg (12. 3//M) 
ImM EDTAt 2M (NHJ 2 SO* ioefct^ 
GSH/GSSG (100/10) SrtA/<£5 OmMA 
c ONH* (pH7. 7) OJHWiRl. 2 3L (1X1 
O^MConc. ) K?ga>U StlT-R^taffe. 
TFA"CpH$:3i:Uct, Sft^n-rh^77^ 

(YMC-ODS^7^ 3 0X2 5 Omm) "C^StL 
fee »«t*fc:t*0. l%TFA£r^tfCH 3 CN»«i 
0. l%TFA7tc£rfflV\ CH 3 CNiB«5%^6>4 0 

6 0#J£— ««4gE8s, }ll2 0ml/mi 
m s *9^ia*W:Sia-C*abfco 

[0 0 44] CH 3 CNiS3 0. 3-3 0. 6%<£>IU 



(6) #l«¥8-7 3 4 9 8 
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#&*»»BE»I8** KKttttftUThMK (6 2-10 
4) 3 0rag5:#t hMK (6 2-1 04) J*ODS 
$7M> (4. 6X1 5 0mm) "C^gl^^O. 1%TF 
A&«&trCH» CN*»i:0. l%TFA*$rfflV^CH 

ife. SSSfilm 1/m i n, # 9 Affitf l*Si&^»ai1-5 
M8. 5m i nfcSttiUfco 

[0 0 4 5] M*5J;i;S Sfe^MSlihMK^ 

[0 0 4 6] «*#*fffi ; 4 8 3 6 . 2 [M + H] 
T^y»»*f« ;Asp2. 70 (3) , Thr4. 6 
2 (5), Glu5. 22 (5), Gly4. 93 
(5) , A 1 a 3. 1 7 (3) , Cy s 3. 4 9 
(4) , Vail. 9 6 (2) , I 1 e 0. 8 8 

(1) , L e u 1. 0 5(1), Tyrl. 9 8 

(2) , PheO. 98 (1) , Ly s 6. 11 
20 (6), TrpO. 86 (1), Arg3. 00 

(3) , ProO. 99 (l)c 

[0047] mmm 5 

hMK (10 4-121) <D&& 

hMK(7)77^^ ^ h (104-112) t (113- 
12 1) ^^^T^ttftS^f Kl 0 Omg 
SrHF/An i s o 1 = 9/1 "CO ~- 5X1, 1 htBM 
U ^^tlftmm&S 0mg^^n^h^77^- 
(YMC-ODS^7^ 3 0 X2 5mm) T»3MkL, 

30 [0 0 4 8] WRHBttCttO. l%TFA^tfCH 3 C 
Nm&bQ. l%TFAMfflV\ CHs CNit*3% 
J&^fe 1 8%4W6 tt20ml 
/mi n. *9Ajaft»Si&"e*aUfco CH 3 CN8 
S1 0. 25-11. 2 5%c0SF^**«>«JEa«B«, 
MKltthMK (1 04-1 2 1) 60mg^# 

[0 04 9] hMK (104-121) ODS^7^ 
(4. 6X150mm) ^fiSiuO. l%TFASr& 
tfCH 3 CNSftiO. 1 %T F A^cSrfflV\ CH, C 
40 Nlft 1 4 0 2 5 5}*— »«4i3Ei£U St 

llml /m i n , U J AMS[iiM-egfflt§ t 1 
0. 9min[^fflU 0 «^itT^HPLC-C 

[0 0 50] ; 1 9 6 0. 4 [M + H] 

T S J ; A s p 1 . 00 (1), Thr2. 0 

0 (2), Glyl. 98 (2), A 1 a 3. 01 
(3) , Cy s 0. 6 8 (1) , Ly s 8. 0 6 
(8) , ProO. 99 (1) o 
50 [00 5 1] HJfefcl 6 
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thSh-pleiotropin (67-109)0 
-ST* 

H«-&J*JSfe (B o c strategy) -C-frlSbfch 
PTN (67-109) «JJ8g (Cy sOftSSIUMe 
Bz K Hi s<Z>«flB£fcB omSrfflV^Wl^Cft 
«*Srttfflbfc) 1. 5g^Cys3 0aMM, H 
F/p-Cre so 1 /BDT = 8 0/5/1 5-C0- 
-5^, 1 hfeiU #btbfcfflK.Hil. 57g (Cy 
s«r&iri Srj»*a^o^ h^97>f— (YMC-ODS 
#9-*^ 3 0X 2 5 0mm) -C#$lL/!: 0 

[0 0 5 2] *«i«fc:tt0. l%TFASr^tpCH, C 
N**4:0. l%TFA7k*fflV\ CH 3 CNIJ15 
%*»e>3 5%tWl 0 »«4giB8fe, JEI20 

ml /mi n. # 5 Lfc 0 CHs C 

NM2 4. 5-2 5. 6%Oi»*«^ 
iflC#£ig*& Lt S H^T^ K50mg £#;fco 

[0 0 5 3] S H-<^ K 5 0 m g (12. 
Sr. ImM EDTAi 2M (NH 4 ) 2 SO* Xo&ZF 
GSH/GSSG (100/10) Sr&A/fc: 5 0 mM 
A c ONH4 (pH7. 7) G>««Sfcl. 2 3L (IX 
10'MConc. ) fc*3&>bS«re— Bfe**#iB*fc 0 
TFA-CpH€r3 4: ffiffi^n-^h^-y^^ — 

(YMC-ODS^7A, 3 0 X2 50mm) 

[0 0 5 4] »«lttfctt0. lyoTFA^tfCH, C 
nmmkO. l%TFA7k*fflV\ CH 3 CNM5% 

/mi *?^?asttSja"e»fflbfco 

[0 0 5 5] CH 3 CNSS2 8. 5-2 9. 3%0]U 
#«ftfc»EE«WK MOlStttt UThPTN (67-1 
0 9) 3 0mgS:#tc hPTN (6 7-1 0 9) (SO 
DS#9^ (4. 6X1 5 0mm) -C*««lc: 0 . 1% 
TFASr^&CH, CN»ffiJ:0. 1%TFA7K£,E 
V\ CH, CNi«l%^64 0%STO2 5»|i-ai 
*^)BB&. ttlml/mi n. ^^A^^M"C^ 
fflt5tl7. 3minl^ffltfCo 

[0 0 5 6] mSt&XZtS Stt^Sffl«atthMK©« 

acipcxfTvv ss»-fi««aw;3P^«aitRit't?aE> 

[0 0 5 7] KMfrVrK ; 4 8 4 0 . 5 [M + H] 
T?;8Mf ;Asp2, 98 (3) , Thr4. 7 



(7). ^51^8-7 3 49 8 
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* 5 (5), Serl. 87 (2), Glu5. 10 

(5) , G 1 y 2. 0 0 (2) , A 1 a 4. 0 6 

(4) , Cy s 3. 6 0 (4) , Va 1 0. 9 7 

(1), IleO. 91 (1), Leu3. 95 

(4) , TyrO. 96 (1), PheO. 98 

(1) , H i s 0. 9 7 (1) , Ly s 5. 1 0 

(5) , T r p 0. 8 5 (1) , Ar g 1 . 9 8 

(2) , P r o 0. 9 7 (l)o 

[0058] mwm i fflj&s^p Afgttau^ 

10 ?^»ift*4frtMJfi^l Q%Vi/Jkm (BS 
A) *^ftp aMEMrtl^it, «*Ufc 0 9 6 5t«* 

pH7. ttoy^m&ms&m (pbs) -e»sv\ 

0. 1%B S ASr^tf 1 00//1 (DMMaMEM (a 
MEM— B S A) 4» *frofc 0 
[0059] "OIOOm 1 Oigi&^S* OftK^M 

20 *»IlfiSrPBS , T?i!fcV\ JUBIfirtPASrO. 5%Trit 
onX-1004r^tf0. lMhy^-HCl (pH 

8. i) aii«ioo(t i wcttiuu ttms^PA 

l^/MS 125 I — 9^</K7>f ^f]) h (C r o s 

s . , J . L. e t a 1 . , J . C e 1 1 Bio 
1 . , 9 5 , 974-981 (198 2)) «r/avvc«l 

[0 0 6 0] P AgftlJt ^^f^m g ^ $>/t 
V<DUKm#L (U) -CgtJpL^o leMliBSA^rl 
?i:LT, W^q^^^-^l— hBCA (Pier 
30 ce.Rockford, I L, USA) \ZLX 9 961^1^ 

2/zM«J"Cl. Sf^PAJSttw^ifcofco 
[0 0 6 1] ^nytftVhMK, Ib^MK, C- 
h a 1 f MK&mi 0-100n g/m 1 Oil* 
-C. »BH^Jt^<T, 3flffd»b 1 SfflF^PAtStt^feix 

40 [01] 5/ K#>f ^ (1-5 9) (D^&m 

[@2] s> K^-T >- (6 0-12 1) <7)^ 

/$I9 



(9) 



#HI§¥8-7 3 4 9 8 



[@2] 




(si) int. ci. 6 mm^ fi ms^nm 

C 0 7 K 14/48 8318-4H 
// A 6 1 K 38/00 AAA 

AB S 
AC B 

A 6 1 K 37/02 AC B 



(10) 



8-73498 



(72)*W* fflfc ft 

^3785-3391 a— # B 

-205 



g*aJft£ -SrMTp^ KT*:*^ ffl^S 

^3785-3391 ^—tf L£fc B 
-205 

(72>»«# mm bb 

W^J 1 1 K*S flJF* WT4978 



